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Cross-State Differences in the Processes Generating
Black–White Disparities in Neonatal Mortality

ABSTRACT The U.S. Black neonatal mortality rate is more than twice the White rate.
This dramatic disparity can be decomposed into two components: (1) disparities due
to differences in the distribution of birth weights, and (2) disparities due to differences
in birth weight–specific mortality. I utilize this distinction to explore how the social
context into which infants are born contributes to gaps in mortality between Black and
White neonates. I analyze variation in Black–White differences in neonatal mortality
across 33 states using 1995–2010 data. For each state, I calculate the contribution of
differences in birth weight distribution versus differences in birth weight–specific mor
tality to the total disparity in mortality between White and Black neonates. Disparities
are largely a product of different birth weight distributions between Black and White
newborns (mirroring the pattern for the United States as a whole). However, in at least
nine states, differences in birth weight–specific mortality make a notable contribu
tion. This pattern is observed even among those from advantaged sociodemographic
backgrounds and is driven by differences in mortality among very low birth weight
neonates. This calls attention to inequality in medic al care at birth as an important
contributor to racial disparities in neonatal mortality.
KEYWORDS Neonatal mor
tality • Health disparities • Racial inequality • U.S.
states • Decomposition

Introduction
Despite reductions in the U.S. infant mortality rate over the past century, mortality
among Black infants is still more than twice that among Whites (Singh and Yu 2019).
This disparity is also observed in the neonatal period—the critical first 28 days of an
infant’s life in which two thirds of infant deaths occur. In 2017, the neonatal mortality
rate for Black infants was 7.16 deaths per 1,000 live births, compared with 3.04 per
1,000 for Whites (Ely and Driscoll 2019). This provides a powerful example of the
disparate life chances facing White and Black Americans.
Scholars have dedicated considerable effort to understanding differences in mor
tality between Black and White neonates. Evidence supports several explanations for
this phenomenon, including racial differences in socioeconomic resources (Braveman
ELECTRONIC SUPPLEMENTARY MATERIAL The online version of this article (https://doi.org/10.1215/00703370
-9510578) contains supplementary material.
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Background
Neonatal deaths are typically rooted in factors relating to pregnancy and childbirth
(Gortmaker and Wise 1997). The primary causes of neonatal mortality include pre
maturity and low birth weight (LBW), congenital malformations, and pregnancy
complications (Anderson and Smith 2005). These represent most of the leading
causes of infant mortality, and more than two thirds of allinfant deaths occur during
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et al. 2014), receipt of prenatal and hospital care (Howell et al. 2018; Vintzileos et al.
2002a), exposure to discrimination and other stressors (Hogue and Bremner 2005),
and exposure to contextual risk factors (O’Campo et al. 2008; Pearl et al. 2001). These
explanations generate two distinct outcomes: (1) differences between White and Black
mothers that result in differences in infant health at birth, and (2) differences that result
in disparate rates of mortality, conditional on health at birth (Elder et al. 2011). To
identify the relative contribution of these two processes, Black–White inequalities in
neonatal mortality can be decomposed into two corresponding components: those due
to differences in the distribution of birth weights and those due to differences in birth
weight–specific mortality (Gortmaker and Wise 1997).
Research using this type of two-component decomposition technique has made
important contributions to the study of infant health gaps between Black and White
neonates (e.g., Carmichael and Iyasu 1998; Elder et al. 2011; Schempf et al. 2007;
see Fan and Luo 2020 for an alternative application); however, this approach has
untapped potential. A key benefit of distinguishing between disparities due to dif
ferences in birth weight distributions and those due to birth weight–specific mor
tality is that each component can be linked to distinct explanations (Wise 2003).
Specifically, group differences in the distribution of birth weights reflect factors
that affect mothers before conception or during pregnancy. In contrast, differences
in mortality among very low birth weight (VLBW) neonates are because of dif
ferential receipt of appropriate medical care during and after birth. As a result,
exploring racial differences in birth weight distribution and birth weight–specific
mortality can shed light on how social context contributes to racial gaps in neonatal
mortality.
In the United States, states are sites of key variation in infant mortality. Not only
do infant mortality rates and racial disparities in infant mortality vary dramatically
across states (Brown Speights et al. 2017; Mathews et al. 2015), but health care sys
tems and other factors that affect infant health are organized and vary at the state level
(Elder et al. 2014; Montez et al. 2020; Montez, Zajacova et al. 2019; Sosnaud 2019).
In this article, I explore varia tion in Black–White inequality in neonatal mortality
across 33 states using 1995–2010 data. For each state, I calculate the contribution
of differences in birth weight distribution versus birth weight–specific mortality to
disparities in mortality between White and Black neonates. I find that disparities are
largely a product of differing birth weight distributions (mirroring the United States
as a whole); however, in at least nine states, differences in birth weight–specific mor
tality make a notable contribution. Further examination reveals that this pattern is
observed even among those from advantaged sociodemographic backgrounds and is
driven by differences in mortality among VLBW neonates.
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Racial Differences in Health at Birth

Health at birth is typically measured using birth weight or gestational age. Not
only are LBW and preterm birth leading causes of neonatal mortality, but they also
increase the risk of such other causes of infant mortality as respiratory distress and
congenital malformations (Callaghan et al. 2006; Eberstein et al. 1990; MacDorman
2011). The presence of racial inequalities in birth weight and gestational age has
been well established (Alexander et al. 2003; Collins and David 2009; Lu and Halfon
2003). Although research on this issue has been unable to conclusively explain racial
differences in health at birth, evidence suggests that several key factors play a role.
First, an infant’s health at birth is influenced by maternal receipt of prenatal care
(Vintzileos et al. 2002a, 2002b; cf. Fiscella 1995). In addition to screening fetuses
for potential health issues, prenatal care provides mothers with information about
nutrition and other practices that promote maternal and fetal health. There are notable
racial disparities in the quality and use of prenatal care (Alexander et al. 2002; Collins
et al. 1997; Kogan et al. 1994; Mayberry et al. 2000). While some of these care dis
parities can been traced to socioeconomic factors, racial disparities in medical care
persist even among patients with similar levels of socioeconomic resources (Barfield
et al. 1996; Smedley et al. 2003). These differences have been linked to biases and
stereotypes held by medical providers, as well as to perceived discrimination and
mistrust by Black patients (Balsa and McGuire 2003; LaVeist et al. 2000).
A rich literature explores the relationship between maternal stress and infant health
at birth. When individuals experience stress, their bodies produce stress hormones.
Chronic exposure to these hormones can cause various health problems (McEwen
1998), the consequences of which can extend from mother to fetus (Wadhwa et al.
In contrast, common causes of deaths during the postneonatal period (28 days to one year) include sud
den infant death syndrome, congenital malformations, accidents and injuries, and infections (Anderson
and Smith 2005).
2
Evidence does not support the proposition that racial disparities in infant mortality are because of genetic
differences in maternal or infant health (David and Collins 2007).
1
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the neonatal period.1 Neonatal mortality has declined in the United States, from 17.70
deaths per 1,000 live births in 1965 to 3.85 per 1,000 in 2017 (Eisner et al. 1978; Ely
and Driscoll 2019). However, this dramatic improvement has not eliminated racial
disparities: in 2017, the mortality rates for Black and White neonates were 7.16 and
3.04 per 1,000, respectively (Ely and Driscoll 2019).
Research on racial disparities in neonatal mortality has focused on a range of pos
sible explanations.2 These include racial differences in socioeconomic resources and
receipt of medical care (Braveman et al. 2014; Collins et al. 1997; Howell et al. 2018;
Vintzileos et al. 2002a), exposure to discrimination and other stressors (Hogue and
Bremner 2005), and exposure to neighborhood-level risk factors (O’Campo et al.
2008; Pearl et al. 2001). These explanations can be organized using two processes
that produce racial differences in neonatal mortality: (1) maternal differences that
result in differences in infant health at birth, and (2) differences that result in differ
ential rates of mortality, conditional on health at birth.
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Racial Differences in Neonatal Mortality, Conditional on Health at Birth

Even after accounting for the increased prevalence of high-risk births among Black
mothers, Black and White infants experience different rates of neonatal mortality. A
leading explanation for racial disparities in mortality among neonates born with sim
ilar health is differences in medical care. These can take many forms: for example,
Black neonates may be disadvantaged in accessing specific medical interventions.
Hamvas and colleagues (1996) examined differences in mortality between VLBW
Black and White neonates following the expansion of surfactant therapy to treat
respiratory distress syndrome after 1990 and found that racial inequalities increased
after this treatment was introduced, because of greater reductions in mortality among
White neonates. This suggests inequalities in the receipt of surfactant therapy (see
also Frisbie et al. 2004).
There is also evidence that disparities in neonatal mortality reflect differences in
the quality of hospitals where Black and White infants are born. Racial segregation
persists as a problem for many hospitals (Smith 1998), and Howell and colleagues
(2008) found that VLBW White infants in New York were more likely than compa
rable Black infants to be born in the hospitals with the best record of preventing neo
natal mortality. If Black mothers delivered in the same hospitals as White mothers,
racial disparities in neonatal mortality among VLBW infants would be reduced by an
estimated 34.5% (see also Howell et al. 2018; Morales et al. 2005).
Finally, even when Black and White infants have access to the same medical facil
ities, there may be disparities in the quality of care received. An analysis of California
neonatal intensive care units suggests that racial differences in quality of care pro
vided to infants are relatively small in low-performing units but increase substantially
as unit performance improves (Profit et al. 2017). This finding is consistent with the
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2011). Multiple studies have explored the hypothesis that differential exposure to
stressors helps to explain racial differences in birth weight and gestational age (Collins
and David 2009; Kramer and Hogue 2009; Lu and Halfon 2003). This research high
lights racism and racial discrimination as chronic stressors that can increase the risk of
prematurity and LBW among Black mothers (Collins et al. 2004; Hogue and Bremner
2005; Mustillo et al. 2004).
Another line of research traces racial disparities in infant health at birth to neighborhoodlevel factors. Because of segregation and the legacy of housing discrimination, Black and
White individuals experience differential rates of exposure to concentrated poverty
and neighborhood disadvantage (Logan 2013; Massey and Denton 1993). Research
has repeatedly shown that residence in low-income neighborhoods is associated
with LBW and premature birth, even after accounting for individual socioeconomic
resources (Collins et al. 2009; O’Campo et al. 2008). Further, the effects of neighbor
hood context on infant health may be especially pronounced among Black newborns
(Pearl et al. 2001). Possible pathways through which disadvantaged neighborhoods
affect infant health at birth include the availability of services, exposure to environ
mental toxins, and the effects of segregation (Williams 1999). Overall, the evidence
suggests that neighborhood-level factors contribute to racial disparities in premature
and LBW births.
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growing recognition that race influences how mothers and infants are treated by med
ical providers and health systems during and after birth (Declercq et al. 2013; Matoba
2017). More research is needed, but differences in quality of care stand out as another
way that medical treatment can contribute to the persistence of disparities in mortality
among Black and White neonates born with similar health risks.

Together, differences in infant health at birth and differences in mortality conditional
on health status at birth combine to produce the observed disparities in mortality
between Black and White neonates. To identify the contribution of each of these
factors, disparities in neonatal mortality can be decomposed into two correspond
ing components: disparities due to differences in the distribution of birth weights
and disparities due to differences in birth weight–specific mortality (Gortmaker and
Wise 1997).3 For example, vital statistics records from 1995–2010 show that, com
pared with White infants, Black infants are 1.8 times as likely to be born LBW and
2.7 times as likely to be born VLBW (see Table 1). This difference in the distribution
of birth weights indicates that Black infants are more likely than Whites to be born
at high risk of neonatal mortality. Further, among those born VLBW, Black infants’
likelihood of neonatal mortality is 1.1 times that of Whites. This represents a differ
ence in birth weight–specific mortality. On the basis of this distinction, it is possible
to determine the contribution of each factor toward disparities in neonatal mortal
ity using a two-component decomposition technique (Carmichael and Iyasu 1998;
Kitagawa 1955).
Research using this approach has produced several notable findings. For one,
reductions in neonatal mortality have largely been driven by improvements in birth
weight–specific mortality (Gortmaker and Wise 1997). Buehler and colleagues (1987)
analyzed reductions in neonatal mortality observed between 1960 and 1980, and
found that 84% of the reduction for White infants was because of lower birth weight–
specific mortality and 16% was because of a healthier distribution of birth weights;
for Black infants, the reduction in neonatal mortality during the period was entirely
because of improved birth weight–specific mortality (the distribution of Black birth
weights became slightly less favorable over the period).
While reductions in neonatal mortality over time have been driven by trends in
mortality at given birth weight categories, racial disparities in neonatal mortality are
primarily because of differences in the distribution of birth weights between Black
and White infants. Carmichael and Iyasu (1998) examined data from 1983 and 1991
and found that as much as 90% of Black–White disparities in infant mortality and
100% of disparities in neonatal mortality are because of differences in the distribution
of birth weights. This is consistent with estimates from more recent periods (Elder
et al. 2011) and with estimates that use gestational age as an alternative measure of
I focus on birth weight as the key indicator of infant health at birth to maximize consistency with previ
ous research (e.g., Carmichael and Iyasu 1998; Gortmaker and Wise 1997; Wise 2003) and because of the
difficulty in obtaining accurate measures of gestational age using vital statistics data (David and Collins
2007; Dietz et al. 2007; Kramer and Hogue 2009).

3
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Birth Weight Distribution and Birth Weight–Specific Mortality

1.17
5.73
93.10
100.00

200.875
9.079
0.829

BW-Specific
Mortality Rate
(per 1,000)
2.354
0.520
0.772
3.646

Neonatal
Deaths
(per 1,000)
3.15
10.37
86.48
100.00

BW
Distribution
(%)
224.317
7.116
1.048

BW-Specific
Mortality Rate
(per 1,000)
7.075
0.738
0.906
8.719

Neonatal Deaths
(per 1,000)

Black Births (n  =  9,506,646)

4.721
0.218
0.135
5.073

Black–White
Difference

BW-Specific
Mortality
0.507
−0.158
0.197
0.546

BW
Distribution
4.214
0.376
−0.062
4.528

Decomposition
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Notes: BW  =  birth weight; VLBW  =  very low birth weight; LBW  =   low birth weight; NBW  =   normal birth weight. Percentages may not sum to 100.00 because of rounding.
N  =  46,436,256 births.

VLBW
LBW
NBW
Total

BW Category

BW
Distribution
(%)

White Births (n  =  36,929,610)

Table 1 Contribution of birth weight distribution and birth weight–specific mortality to racial differences in neonatal mortality, United States, 1995–2010
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Variation in Inequality Across Contexts

The distinction between birth weight distribution and birth weight–specific mortal
ity can shed light on the social factors contributing to racial inequalities in neonatal
mortality; however, despite the potential benefi
 ts, there has been minimal exploration
of variation in the relative importance of these components across populations. An
exception is Buehler and colleagues (1987), who examined differences in the extent
to which reductions in infant mortality can be explained by improvements in birth
weight–specific mortality across four U.S. regions, and found that patterns are sim
ilar for Black and White newborns in the Northeast, but differ in other regions. This
provides evidence that the sources of racial disparities in infant mortality are not the
same in allcontexts.
Recent scholarship highlights U.S. states as important units of analysis in popu
lation health research.4 Health outcomes, including infant mortality, vary substan
tially across states (Mathews et al. 2015; U.S. Burden of Disease Collaborators
2018). Moreover, emerging evidence identifies cross-state differences in the mag
nitude of health disparities between socioeconomic and racial groups (Brown Speights
et al. 2017; Montez, Zajacova et al. 2019; Sosnaud 2019). Efforts to explain these
differences emphasize that residents of each state inhabit distinct institutional contexts
that influence health both directly and by shaping the importance of socioeconomic
position and race as fundamental causes of health outcomes (Kemp and Montez
2000; Montez, Hayward et al. 2019). For example, Montez and colleagues (2020)
identified a set of state-level policy domains that have the potential to influence
health outcomes, including abortion, civil rights, welfare, housing, education, and
the environment. They found that states that implement more liberal policies in these
States stand out as especially relevant units of analysis because of the rise of state preemption laws that
prevent local governments from enacting legislation that deviates from existing state standards (Montez
2017; Montez et al. 2020).

4
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health at birth (Schempf et al. 2007). Compared with White infants, Black infants are
approxim
 ately three times as likely to be born VLBW and almost twice as likely to
be born LBW (Ely and Driscoll 2019).
Because the factors that contribute to health at birth are different from those that
explain neonatal mortality conditional on health at birth, a key benefit of this decom
position is that each component can be linked to different types of social processes
(Wise 2003). As previously discussed, differences in the distribution of birth weights
are caused by factors that affect mothers before conception and during pregnancy,
such as use and quality of prenatal care, exposure to stressors like discrimination and
racism, and residence in disadvantaged neighborhoods (Collins and David 2009). In
contrast, disparities in neonatal mortality—especially among VLBW infants—can be
linked to differential receipt of medical treatments, such as obstetric interventions and
neonatal intensive care technology (Hamvas et al. 1996; Wise 2003). Thus, in popula
tions where differences in VLBW mortality play a prominent role in explaining racial
disparities in neonatal mortality, it suggests that Black individuals are disadvantaged
relative to Whites in obtaining obstetric and postnatal care (Howell 2008).
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Data and Methods
Data

This project uses infant birth and death records compiled by the National Vital Statistics
System (NVSS). The NVSS links birth and death certificates for all infants born in
the United States (National Center for Health Statistics (NCHS) 1995–2010).5 The
linked data files include information on an infant’s birth and age at death, as well
as key maternal characteristics. I measure neonatal mortality with a dichotomous

The NVSS is able to successfully link almost 99% of allinfant deaths to corresponding birth certificates.
For example, in 2002, only 292 out of 27,527 infant deaths were unlinked.

5
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domains experience improvements in life expectancy. In addition, there are differ
ences in health care infrastructure and the availability of medical resources across
states (Shaffer 2001; Shi et al. 2005).
Despite the influence of this growing body of research and notable differences
in neonatal mortality across states, scholars have yet to explore whether the contri
butions of birth weight distribution and birth weight–specific mortality vary at the
state level. In research relevant to this issue, Elder and colleagues (2011) mentioned
employment, social services, pollution, and health care as key state-level factors that
might contribute to racial inequalities in infant mortality (see also Elder et al. 2014).
They captured the effect of such state-level factors with indicator variables for each
state, but did not study the extent to which the contributions of differences in birth
weight distribution and birth weight–specific mortality to disparities in infant mortal
ity vary across states.
Differences in health and health disparities across populations can reflect the
influence of both demographic composition and contextual factors, such as medical
infrastructure and other institutions (Ross and Mirowsky 2008). If disparate birth
weight–specific mortality makes an especially important contribution to the Black–
White gap in neonatal mortality in some states, one possible explanation is that Black
mothers are overrepresented among those facing socioeconomic disadvantage and
this lack of resources impedes access to high-quality neonatal care. Alternatively,
state-level variation in the importance of birth weight–specific mortality could indi
cate that something about the medical infrastructure in certain states puts all Black
neonates at a systematic disadvantage in receiving care during and after birth. This
highlights the need to account for compositional factors when assessing variation
in the processes that produce Black–White disparities in neonatal mortality across
states.
In this article, I explore variation in racial inequality in neonatal mortality across
33 states. For each state, I calculate the contribution of differences in birth weight
distribution versus birth weight–specific mortality to disparities in mortality between
White and Black neonates. I then use both state- and individual-level information to
explore the processes that manifest in different contributions of these components
across states.

Decomposing Black–White Disparities in Neonatal Mortality
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Cohort-linked birth–infant death microdata are available through 2015, but there is an issue with the
measure of maternal education in years 2011–2013 for nine of the 33 states included in the analysis. In
these states, large proportions of the infant observations are missing data on maternal education. Given the
importance of education as the primary measure of socioeconomic position used in the analysis, excluding
years after 2010 maintains the same sample of 33 states over an uninterrupted period.
6
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variable indicating whether the infant died in the first 28 days of life (0–27 days). The
NCHS specifies that, to reliably calculate the infant mortality rate in a popul ation,
numerators should not contain fewer than 20 deaths. In this project, it is necessary
to calculate state-specific neonatal mortality rates for infants in three birth weight
categories (VLBW, LBW, and normal birth weight (NBW)) for both non-Hispanic
White and non-Hispanic Black infants. However, in many states, the annual counts
for these subpopulations do not meet the 20-death threshold necessary to reliably
calculate the risk of mortality. To maxim
 ize the number of states for which neonatal
mortality rates can be calculated, I combine data from 1995 through 2010. Pooling
data over this period results in 33 states with at least 20 neonatal deaths for each of
these race-specific birth weight categories. In total, this encompasses 42,165,102
individual birth records for White and Black infants, including 203,352 neonatal
deaths.
I use information included in the linked birth–death records to control for socio
demographic composition when analyzing cross-state variation in birth outcomes.
Specifically, I use data on mother’s marital status (measured with an indicator vari
able identifying currently married mothers) and mother’s education. As shown in the
online Appendix B, highly educated mothers who are married have a substantially
lower risk of neonatal mortality. I use these characteristics to identify mothers in
advantaged sociodemographic positions (Chen et al. 2016; Fan and Luo 2020). If
the distribution of these characteristics across racial groups varies across states, then
geographic patterns of racial inequalities in neonatal mortality could reflect com
positional differences. Controlling for sociodemographic characteristics shows the
extent to which disparities persist when comparing mothers and infants in similarly
advantaged positions.
One challenge with combining vital statistics data from the 1995–20106 period is
that the birth certificate form was revised in 2003 and the measure of maternal edu
cation changed as part of this transition. The original measure captures years of edu
cational attainment at different levels of schooling (e.g., years of elementary school,
years of high school, years of college). The revised measure is based on degree attain
ment (e.g., high school graduate, bachelor’s degree, master’s degree, doctorate or
professional degree). Thus, the two measures are not directly comparable. A further
complication is that states implemented this revision at different times between 2003
and 2014. Of the 33 states analyzed, 19 adopted the revised birth certificate during the
study period. To minimize the possibility that mothers with equivalent education are
categorized differently owing to the change in measurement across states and over
time, I focus specifically on identifying mothers with the highest levels of educational
attainment. In the origin al birth certificate, this includes all mothers who reported
completing four or more years of college. In the revised certificate, this includes all
mothers who reported a bachelor’s degree or higher. With this approach, the only
potential for measurement error when combining data pre- and postrevision comes
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from mothers who completed four or more years of college but did not earn a degree
or those who completed fewer than four years of college but did earn a degree.7

Analysis Stage One: Variation in Decomposition Results Across States

Yj = X j B j + ε j .
The mean difference in the probability of neonatal mortality (R) between Black and
White infants can be expressed as
R = Y1 − Y2 = X1′β̂1 − X 2′β̂ 2 .

(1)

Further, R can be decomposed as
R = ( X1 − X 2 )′β* + [ X1′(β̂1 − β* ) + X 2′ (B* − β̂ 2 )],

(2)

where β* = .5β̂1 + .5β̂ 2 . (This is consistent with the Kitagawa decomposition. See also
Reimers (1983).) In this formulation (a twofold decomposition), the first term refers
to the component of the gap in neonatal mortality due to racial differences in birth
weight distribution (often referred to as the “explained” part of the gap), and the
second term refers to the component of the gap due to differences in birth weight–
specific mortality (the “unexplained part”) (Jann 2005). Although this produces
equivalent results to the decomposition technique developed by Kitagawa (1955),
the use of a regression-based approach allows for the estimation of standard errors
for the results of Kitagawa–Blinder–Oaxaca decompositions (Jann 2008). When esti
mating the linear regression models used in the decompositions, I adjust the standard
errors to account for the clustering of observations within birth years. The standard
errors produced by this approach can be used to calculate 95% confidence intervals
for the estimates of each component of the Black–White disparity in neonatal mortal
ity. To express the decomposition results in relative terms, each component can then
Although there is no way to directly measure the prevalence of these errors, the online Appendix A shows
how the percentage of births to mothers categorized as having the highest levels of educational attainment
changed before and after revision. For each state, column 1 displays the percentage of births to mothers
reporting four or more years of college in the year before the revised birth certificate was adopted. Column
2 displays the percentage of births to mothers reporting a college degree or more. Column 3 displays the
difference in these percentages and shows that the percentage of births to highly educated mothers declines
slightly in 16 of the 18 states. This pattern suggests that some mothers in prerevision years who were
grouped with college graduates when combining data across revisions may have instead been nongradu
ates who attended four or more years of college. However, the difference is small enough (1.35% of births
per state on average) that this inconsistency is unlikely to influence the results.
8
Results are substantively identical when using a logit model for this portion of the decomposition.
7

Downloaded from http://read.dukeupress.edu/demography/article-pdf/58/6/2089/1428649/2089sosnaud.pdf by TRINITY UNIV user on 12 August 2022

The analysis proceeds in two stages. In the first stage, I decompose the disparity in
mortality between Black and White neonates into two components using a decomposi
tion technique pioneered by Kitagawa (1955) and further developed by Oaxaca (1973)
and Blinder (1973). Following Jann (2005), I use a linear probability model8 to regress
neonatal mortality (Y ) on birth weight (X ) for Black ( j1) and White ( j 2) neonates:

Decomposing Black–White Disparities in Neonatal Mortality
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be divided by the total Black–White difference in neonatal mortality to determine
the proportion of the disparity due to birth weight distribution and to birth weight–
specific mortality. Using the linked infant birth–death data, I perform this decompo
sition for the United States as a whole and separately for 33 states.

In the second stage of the analysis, I draw on both state- and individual-level infor
mation to explore the processes that manifest in differences in the contributions of
birth weight distribution and birth weight–specific mortality across states. I begin by
exploring the association between the decomposition results and a set of state-level
explanatory variables. Because of the disproportionately high rates of infant mortality
observed in Southern states (Hirai et al. 2014; see also Montez and Berkman 2014),
I first assess whether racial differences in birth weight–specific mortality represent a
larger proportion of the Black–White gap in neonatal mortality in states classified by
the U.S. Census Bureau as being part of the Southern region.
I then focus on the role of institutional context as a key predictor of variation in
health disparities across states (Montez, Hayward et al. 2019). Because racial dif
ferences in birth weight–specific mortality are largely a product of processes that
operate during and soon after birth (Wise 2003), I focus on a set of state-level vari
ables that are intended to capture aspects of state health and medical systems relevant
to racial disparities in neonatal mortality. I use data from the 2008–2010 American
Community Survey (ACS) to calculate the Black–White difference in the percent
age of women who recently gave birth who do not have health insurance (Ruggles
et al. 2020) as a measure of disparities in access to medical care. I also account for
the fact that Black patients may face barriers to care despite having health insurance
with a measure of the Black–White difference in the percentage of residents with
health insurance coverage who do not have a doctor or personal health care provider
(CDC 2004–2010). Research shows that Black infants experience better birth out
comes when they receive care from Black physicians (Greenwood et al. 2020). As a
result, I use data from the 2006–2010 ACS on the percentage of a state’s physicians
who are Black as a measure of the racial diversity of the medical workforce (Ruggles
et al. 2020). Finally, I include measures of the per capita number of obstetriciangynecologists and hospital bassinets from the Area Resource File (HRSA 2010). In
states where these resources are in short supply, Black mothers may be especially dis
advantaged in accessing medical care when giving birth. For each of these state-level
variables, I analyze the bivariate association with the proportion of the Black–White
gap in neonatal mortality attributable to birth weight–specific mortality. Although a
sample size of 33 states precludes a multivaria te analysis, this approach provides a
useful baseline evaluation of the role of state institutional context.
I further investigate differences in the decomposition results across states by assess
ing the extent to which the observed variation can be traced to differences in state
sociodemographic composition. For this analysis, I use individual-level birth and death
certificate data to replicate the calculations from stage one controlling for the socio
demographic variables discussed above. I implement this adjustment by restricting
the analyses to married mothers with the highest level of educational attainment and
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Results
Table 1 presents the decomposition of Black–White disparities in neonatal mortality
for the United States overall. As shown in the first column of data, 1.17% of White
infants are born VLBW and 5.73% are born LBW. In contrast, Black infants are 2.7
times as likely to be born VLBW (3.15% of infants) and 1.8 times as likely to be born
LBW (10.37%) (column 4). This supports the established finding that the distribution
of birth weight among Black infants puts them at higher risk of mortality (Mathews and
MacDorman 2012). Comparison of White and Black neonates (columns 2 and 5) shows
that mortality rates among VLBW and NBW White neonates are lower than for Black
neonates at comparable birth weights. Black neonates in the LBW category are less
likely to die than White LBW neonates (7.1 vs 9.1 deaths per 1,000 live births). This is
consistent with research showing a survival advantage for Black infants in this categ ory
(Alexander et al. 2003; Mathews and MacDorman 2012). This breakdown highlights
the two processes that lead to disparate mortality between Black and White neonates.
To identify the contribution of these processes to inequalities in mortality between
Black and White neonates, the last two columns decompose the Black–White gap in
This quantity can be calculated using the decomposition approach introduced by Kitagawa (1955; see
also Carmichael and Iyasu 1998). Below, Rbi and Rwi are the neonatal mortality rates for Black and White
infants in each of i birth weight categories (VLBW, LBW, and NBW). Pbi and Pwi are the proportions of
Black and White infants in each birth weight category i. Adding across allthree birth weight categories
gives the total disparity in mortality between White and Black neonates. The number of deaths due to dif
ferences in VLBW mortality can then be divided by this total disparity to identify the proportion of the
disparity attributed to this component.
Component 1: Disparities due to differences in birth weight distribution:
9

[(Rbi + Rwi ) / 2] × (Pbi – Pwi ).
Component 2: Disparities due to differences in birth weight–specific mortality:

[(Pbi + Pwi ) / 2] × (Rbi – Rwi ).
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then repeating the national and state-specific decompositions. This analysis examines
whether the observed state-level differences persist when comparing those in similarly
advantaged positions.
Finally, I draw on scholarship on explanations for differences in birth weight–
specific mortality between groups to help isolate the aspects of state medical systems
in which Black neonates are most disadvantaged relative to Whites. Prior research on
this topic emphasizes that disparities in neonatal mortality among VLBW infants can
be linked to differential receipt of hospital services such as obstetric interventions
and neonatal intensive care technology (Hamvas et al. 1996; Wise 2003). Drawing on
this insight, I calculate the proportion of each state’s total Black–White gap in neona
tal mortality due to disparate mortality between Black and White VLBW neonates.9
In states where differences in VLBW mortality play a prominent role in explaining
racial disparities in neonatal mortality, it suggests that Black neonates are especially
unlikely to benefit from this lifesaving care and technology (Howell 2008).

Decomposing Black–White Disparities in Neonatal Mortality

2101

12

8

6

4

2

0
WA MN TX KY NV CA MA NY OK AR LA FL AZ NJ GA MS AL CT VA KS PA IN SC OH MD IL MO CO WI TN MI NC DE
Black neonatal mortality rate

White neonatal mortality rate

Fig. 1 Black and White neonatal mortality rates in 33 states, 1995–2010

neonatal mortality into two components. Overall, the mortality rate is 3.65 deaths per
1,000 live births for White neonates and 8.72 per 1,000 for Black neonates. This means
that the total gap in neonatal mortality between Black and White infants is 5.07 per
1,000. Of these additional Black neonatal deaths, the decomposition analys is shows that
4.53 are because of differences in the distribution of birth weights between White and
Black newborns and 0.55 are because of differences in birth weight–specific mortality.
Thus, roughly 89% of the disparity in mortality is attributable to birth weight distribu
tion (4.53/5.07) and the remaining 11% to birth weight–specific mortality (0.55/5.07).
These estimates are comparable in magnitude to those of previous research (Elder et al.
2011; Schempf et al. 2007). This confirms that at the national level, Black–White dis
parities in neonatal mortality are driven predominantly by differences in the distribu
tion of birth weights (and thus factors that operate before and during pregnancy).

Cross-State Differences in Decomposition Results

Figure 1 displays the number of deaths per 1,000 live births for White and Black
neonates in each of the 33 states where sufficient data are available. The difference
between the purple and green bars shows the magnitude of the Black–White differ
ence in mortality rates. An important takeaway is that although inequalities in neona
tal mortality are present in all states, the size of the gap varies across states (from a
low of 2.1 per 1,000 in Washington to a high of 6.8 per 1,000 in Delaware). Moreover,
the graph reveals that this varia tion is driven by differences in the Black neonatal
mortality rate: racial disparities are highest in the states where Black infant neona
tal mortality is high (and there is less varia bility in the White neonatal mortality rate
across states). This is also supported by the very high .96 Pearson correlation between
the Black–White gap and the Black neonatal mortality rate, compared with a correla
tion of .41 between the Black–White gap and the White rate. Thus, efforts to reduce
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Fig. 2 Decomposition of Black–White disparities in neonatal mortality in 33 states, 1995–2010. The gray
bars represent 95% confidence intervals. The horizontal orange line shows the number of deaths per 1,000
live births due to Black–White differences in birth weight–specific mortality for the United States (0.55).
BW  =  birth weight.

racial disparities in neonatal mortality must address the fact that the social context in
some states is particularly harmful to Black neonates.
To assess whether these processes that produce higher rates of mortality among
Black neonates operate differently across states, I conduct separ ate decompositions
of Black–White disparities in neonatal mortality for each of the 33 states. In Figure 2,
the combined height of the teal and orange bars represents the total difference in mor
tality rates between White and Black neonates.
A notable result is that the contribution of birth weight–specific mortality to Black–
White disparities in neonatal mortality varies substantially by state. In Kentucky,
Louisiana, Oklahoma, and Texas, the negative contribution means that Black neonates
are advantaged relative to Whites in birth weight–specific mortality. This can also be seen
in the online Appendix C, which presents the full results of the decomposition analysis for
Kentucky. In contrast with the nation overall, rates of VLBW mortality in Kentucky are sim
ilar for White and Black neonates (with the Black rate slightly lower than the White rate).
In addition, the survival advantage among LBW Black neonates is even more pronounced
than at the national level. However, Black neonates still experience a disparity of 2.78 addi
tional deaths per 1,000 live births. This is because, in Kentucky, the incidence of VLBW
births among Black infants is 2.2 times that among Whites, and the incidence of LBW
births among Black infants is nearly 1.6 times that among Whites.
The error bars in Figure 2 show that the level of precision varies across states. Even
after accounting for this uncertainty, error bars for five states are entirely below the
orange line representing the 0.55 deaths that can be traced to birth weight–specific
mortality in the national-level decomposition. This supports the idea that the sub
stantively small contribution of birth weight–specific mortality in these states is not
observed because of chance. In contrast to states for which the contribution of birth
weight–specific mortality is small or even negative, there are also states that stand
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Fig. 3 Percentage of the Black–White disparity in neonatal mortality explained by differences in birth
weight–specific mortality in 33 states, 1995–2010. Darker shades of orange represent higher percentages.

out for a large contribution of birth weight–specific mortality. In nine states for which
the estimates are greater than the national-level contribution and the error bars do not
overlap (including Colorado, Tennessee, and Virginia), birth weight–specific mortality
explains upward of 0.90 neonatal deaths (14%–31% of the total disparity in mortality
between Black and White neonates in these states). To show how birth weight–specific
mortality can be such an important factor, the online Appendix C presents the full
decomposition for Colorado. As shown in data columns 2 and 5, the mortality rate
among VLBW Black neonates is 1.4 times that among White neonates (289.13 vs.
204.00 per 1,000). Black neonates also face a 50% greater risk of NBW mortality
(1.24 vs. 0.82 per 1,000). These differences in mortality among infants of similar birth
weights account for 1.93 of the 6.23 excess deaths among Black neonates (30.9%).
Thus, in Colorado and other states where birth weight–specific mortality explains a
high proportion of the Black–White gap in neonatal mortality, something about the
experience of Black neonates during and after birth puts them at heightened risk of
mortality relative to their White counterparts.

Exploring Cross-State Differences in Decomposition Results

The results from the first stage of the analysis provide evidence of notable cross-state
variation in the role that birth weight–specific mortality plays in the Black–White dis
parity in neonatal mortality, underscoring the value of exploring this varia tion fur
ther. As a first step in this direction, Figure 3 maps the percentage of each state’s
Black–White disparity in neonatal mortality that can be traced to differences in birth
weight–specific mortality. At the national level, this percentage is 10.8%, but the con
tribution ranges from −12.6% in Kentucky to 30.9% in Colorado. The map displays
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Fig. 4 Bivariate associations between the percentage of the Black–White gap in neonatal mortality explained
by birth weight–specific mortality and state-level variables (n  =  33 states). Orange markers indicate Southern
states. rp  =  Pearson correlation coefficient; rs  =  Spearman correlation coefficient. BW = birth weight.

some similar patterns for clusters of neighboring states. Birth weight–specific mortal
ity contributes a comparatively small percentage to disparities in neonatal mortality in
Texas, Oklahoma, Louisiana, and Arkansas, while this percentage is high in Tennessee,
Virginia, North Carolina, and South Carolina. Interestingly, many of the states with
both the lowest and highest contribution of birth weight–specific mortality are located
in the South. This can also be seen in panel a of Figure 4, which displays box plots for
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the distribution of this outcome for the 15 Southern states and 18 non-Southern states
included in the analysis. Although the median percentage is slightly lower in Southern
states, there is also considerably more variability across the states in this region.
The complexity of the cross-state patterns is further emphasized by the analysis of
state-level explanatory variables displayed in Figure 4. Panels b–f show the bivariate
plots and Pearson correlation coefficients (rp) between the relative contribution of
birth weight–specific mortality to the Black–White gap in neonatal mortality and five
measures of state health and medic al systems. I also present Spearman rank order
correlation coeffic ients (rs) as a nonparametric measure of the association. Although
these measures capture state-level factors predicted to relate to birth weight–specific
mortality, none are highly correlated with this outcome (rp ranges from –.209 to .246,
and rs ranges from –.293 to .335). Despite the absence of strong correlations, a few
notable patterns stand out. Panel b shows the association between the Black–White
difference in the percentage of women in a state who gave birth in the past year but
do not have any health insurance coverage and the contribution of birth weight–
specific mortality. Although the overall association is weak and positive, distin
guishing Southern and non-Southern states reveals that there is a moderate positive
correlation between these two variables in non-Southern states (rp  =  .621, rs  =  .338),
but not in Southern states (rp  =  –.065, rs  =  –.239). This provides further evidence that
there are regional differences in the processes through which racial differences in
birth weight–specific mortality contribute to disparities in neonatal mortality. Differ
ences between Southern and non-Southern states are also apparent in panel d, which
shows the association between the contribution of birth weight–specific mortality
and the percentage of a state’s physicians who are Black. Separating the results by
region shows that there is no association outside the South (rp  =  –.08, rs  =  .065), but
a moderate positive association in the South (rp  =  .536, rs  =  .468).
While a bivariate analysis of state-level data is unable to provide a straightforward
explanation for cross-state differences in the contribution of birth weight–specific
mortality, it is still possible to identify important takeaways about the differing roles
played by this component of the Black–White gap in neonatal mortality across states.
One potential source of this variation is the demographic composition of state pop
ulations. To account for the role of compositional factors, I replicate the decompo
sitions displayed in Figure 2 after restricting the analysis to infants born to highly
educated, married mothers. Table 2 presents the results of this analysis for the nation
overall. As would be expected, the total difference in neonatal mortality is smaller for
mothers in more advantaged positions (4.15 deaths per 1,000 live births vs. 5.07 per
1,000 without controls). Although the size of the gap is smaller, differences in birth
weight–specific mortality explain a slightly larger proportion of the total disparity in
neonatal mortality. As shown in the last column, 0.55 deaths out of the 4.15 death gap
stem from differences in birth weight–specific mortality (13.34%).
One thing that stands out is the wide confidence intervals for many states. Even after
aggregating 1995–2010 data, many states report small numbers of neonatal deaths among
LBW and NBW infants born to Black married mothers with a college degree. This data
limitation increases the standard errors and reduces the precision of the adjusted decompo
sition estimates (even though the estimates are based on nearly the full population of births
and deaths in these states). Despite the imprecision, the findings support the idea that the
contribution of birth weight–specific mortality varies across states, even when comparing
outcomes for neonates with similar sociodemographic characteristics.
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Notes: BW  =  birth weight; VLBW  =  very low birth weight; LBW  =  low birth weight; NBW  =  normal birth weight. Percentages may not sum to 100.00 because of rounding.
N  =  12,494,831 births.

VLBW
LBW
NBW
Total

BW Category

BW
Distribution
(%)

White Births (n  =  11,690,268)

Table 2 Contribution of birth weight distribution and birth weight–specific mortality to racial differences in neonatal mortality among infants born to highly educated
married mothers, United States, 1995–2010

2106
B. Sosnaud

Decomposing Black–White Disparities in Neonatal Mortality

2107

7

6

5

3

2

1

0
AR MN PA WA FL TX MD KY TN CA OH NV OK GA IL AZ MS KS VA MI NJ NC AL LA IN NY SC CT MA WI DE MO CO
–-1

–-2

–-3

Deaths due to differences in BW distribution

Deaths due to differences in BW-specific mortality

Fig. 5 Decomposition of Black–White disparities in neonatal mortality in 33 states among highly educated,
married mothers, 1995–2010. The gray bars represent 95% confidence intervals. The horizontal orange line
shows the number of deaths per 1,000 live births due to Black–White differences in birth weight–specific
mortality for the United States (0.55). BW  =  birth weight.

In comparing the results in Figures 2 and 5, several patterns stand out. First, there
are a few states where differences in birth weight–specific mortality make a large con
tribution to the Black–White gap in neonatal mortality both before and after accounting
for maternal characteristics. In Colorado, New Jersey, Massachusetts, and Wisconsin,
this component accounts for 15.6%–30.9% of the disparity in the unadjusted data and
23.1%–46.3% in the adjusted data. This indicates that the factors that lead to differ
ences in mortality among Black and White neonates of similar birth weight cannot
be ascribed simply to sociodemographic advantages among White mothers. Instead,
it suggests that race independently influences access to or quality of the medical care
received during and after pregnancy in these states. In contrast, in Tennessee and
Mississippi, the large relative contribution of birth weight–specific mortality is nota
bly reduced when the analysis is restricted to highly educated, married mothers. This
is consistent with the idea that Black mothers’ socioeconomic disadvantage in these
states is the primary source of disparities in birth weight–specific mortality.
Finally, Table 3 compares the percentage of each state’s total Black–White gap
in neonatal mortality due to differences in birth weight–specific mortality (column
3, the same quantity mapped in Figure 3) with the percentage of the total gap due to
disparate mortality between Black and White VLBW neonates (column 4). This focus
on the VLBW category is useful because mortality differences between neonates in
this group can be traced specifically to differential receipt of neonatal intensive care
and other medical technology (Wise 2003). Consistent with patterns for the nation
overall (shown in the bottom row), for most states, the percentages in column 4 are
nearly as large as those in column 3. This means that disparities due to birth weight–
specific mortality are driven primarily by deaths to VLBW neonates. Exceptions to
this pattern include Nevada, Minnesota, and New Jersey, where disparities in mortality
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Table 3 Percentage of the total Black–White gap in neonatal mortality that is explained by BW-specific
mortality and VLBW-specific mortality in 33 states, 1995–2010
% of Total
Black–White Gap
Due to BW-Specific
Mortality

% of Total
Black–White Gap
Due to VLBW-Specific
Mortality

Percentage-Point
Difference

KY
OK
TX
NV
AR
MN
LA
IL
CT
AZ
PA
NY
WA
FL
GA
AL
WI
MA
CA
IN
NJ
MD
OH
MI
KS
MO
DE
VA
SC
MS
NC
TN
CO
USA

2.78
3.69
3.30
3.56
3.80
3.42
4.26
5.63
5.76
4.30
5.56
4.67
2.60
4.52
4.99
4.78
6.59
4.44
3.94
5.16
5.46
6.08
5.52
6.47
5.20
5.83
6.76
5.65
5.75
5.03
6.29
6.34
6.23
5.07

−12.56
−2.48
−2.67
12.68
1.18
9.69
−3.29
8.99
5.07
2.36
8.67
11.63
8.41
8.74
10.86
6.58
15.60
16.00
11.04
7.59
19.53
14.92
12.68
13.95
9.27
15.27
15.16
19.12
16.67
18.28
16.72
27.31
30.92
10.76

−3.78
−0.71
1.01
1.17
1.43
1.46
4.01
4.40
4.65
5.86
6.63
6.68
7.52
8.01
10.13
10.33
10.79
11.03
11.07
11.69
11.78
12.40
12.60
13.14
13.25
13.44
14.99
15.96
16.05
16.91
17.05
23.57
27.52
9.99

−8.78
−1.77
−3.68
11.51
−0.24
8.22
−7.30
4.59
0.43
−3.50
2.04
4.95
0.89
0.73
0.74
−3.75
4.81
4.97
−0.03
−4.10
7.74
2.52
0.08
0.80
−3.98
1.83
0.18
3.16
0.62
1.37
−0.33
3.73
3.40
0.77

between NBW and LBW neonates make up a comparatively large portion of the
deaths due to birth weight–specific mortality.
Table 3 highlights cross-state variation in contribution of differences in VLBWspecific mortality between Black and White neonates to the total gap. At the national
level, VLBW-specific mortality represents 10% of the total Black–White difference
in neonatal mortality (0.51/5.07, see Table 1), but in five states (South Carolina,
Mississippi, North Carolina, Tennessee, and Colorado), this percentage ranges from
16% to 27%. These states all stand out as places where birth weight–specific mor
tality contributes an especially high percentage to the total Black–White gap. The
contribution of VLBW-specific mortality apparent in Table 3 indicates that Black
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neonates are especially disadvantaged in the use of advanced obstetric interventions
and neonatal intensive care technology in these states.

Discussion
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This paper explores differences in neonatal mortality between Black and White
infants in 33 U.S. states. Black neonates face a higher risk of mortality in allthese
states, but the magnitude of the gap varies considerably. To help disentangle the pro
cesses producing these disparities, I decompose the gap into two components: (1)
disparities due to racial differences in birth weight distribution, and (2) disparities
due to racial differences in birth weight–specific mortality. At the national level, birth
weight distribution explains 89% of the Black–White gap in neonatal mortality. This
supports previous research in emphasizing that a critical component of the disparity
in neonatal mortality is that Black infants are more likely to be born at low and very
low birth weights (Carmichael and Iyasu 1998; Elder et al. 2011). Differences in birth
weight distribution reflect the fact that even before they give birth, Black mothers are
more likely to experience socioeconomic deprivation, chronic stress, discrimination,
and exposure to environments that put their infants at risk (Braveman et al. 2014;
Hogue and Bremner 2005; O’Campo et al. 2008).
However, I go beyond previous applications of this decomposition technique by
calculating state-specific decompositions for 33 states. This analysis reveals that in
some states, differences in mortality among infants born at similar weight make a
meaningful contribution to disparities in mortality between Black and White neonates.
In at least nine states, the contribution of birth weight–specific mortality to the dispar
ity in neonatal deaths is greater than the national-level contribution. Disparate mortal
ity among neonates born at similar weights is the product of risk factors that operate
during and soon after birth. Because differences in mortality between VLBW neonates
can be traced to unequal receipt of obstetric interventions and neonatal intensive care
technology (Wise 2003), the high proportion of the disparity due to this component in
states like Colorado and Tennessee indicates that, in these states, high-risk Black neo
nates do not receive the same medical care as Whites during this critic al period.
The results of this state-specific analysis are underscored by the fact that similar
patterns are observed even when restricting the analysis to infants of highly educated,
married mothers, which indicates that inequalities in medical care during and after
birth are not simply a product of sociodemographic differences between White and
Black mothers (Schoendorf et al. 1992). Thus, a key issue for future research is to study
the factors that contribute to racial disparities in newborn care in many states (Bryant
et al. 2010). One possibility is that Black mothers in these states do not receive the
same quality of hospital care as Whites because of racial bias by providers (Council
of Ethical and Judicial Affairs 1990; Matoba 2017; Williams 1999) or the continued
racial segregation of hospitals (Howell et al. 2018; Smith 1998). However, cross-state
variation in the importance of VLBW-specific mortality emphasizes the complexity of
this issue.
These results have important implications for efforts to improve birth outcomes
and reduce racial disparities in neonatal mortality. In a majority of states, upward of
90% of the gap in neonatal mortality can be traced to Black infants’ greater likeli
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hood than Whites of being born in the high-risk VLBW and LBW categories. These
differences in health at birth reflect racial differences in life experiences that play
a role even before pregnancy (Lu and Halfon 2003). Thus, efforts to improve birth
outcomes for Black infants require interventions that span a mother’s full life course.
Policies focused on this objective might include housing policies designed to reduce
racial disparities in exposure to disadvantaged neighborhoods, more generous income
support for women living in poverty, and health care policies that expand access to
primary and prenatal care. The broad scope of these interventions emphasizes that the
challenge of reducing disparities in health at birth is one that transcends the bound
aries of health policy (Rodriguez 2019; Woolf 2019).
However, there are also states where racial differences in birth weight–specific
mortality make a substantial contribution to gaps in neonatal mortality. In these states,
the results presented here highlight a meaningful role for interventions designed to
improve adverse outcomes among VLBW Black neonates. For example, Colorado
infants in this group have a neonatal mortality rate of 289 deaths per 1,000 live births.
If this rate could be reduced to 206 to match the U.S. rate, Colorado’s Black neonatal
mortality rate would drop by nearly 2.4 deaths per 1,000 live births and the Black–
White difference in mortality would shrink to 3.9 per 1,000. Although an improve
ment of this magnitude is by no means easy to achieve, the findings for Colorado
and similar states provide a clear target for policy reform. Unlike efforts to shift the
distribution of Black birth weights, interventions designed to reduce differences in
mortality between neonates born at similar risk can be focused more narrowly on
reducing disparities in access to quality hospital care among high-risk infants. Useful
policy directions include increasing the number of Black infants who are born in hos
pitals with advanced neonatal intensive care technology and reducing racial bias in
physician–patient interactions so that Black mothers and their newborns receive the
full benefit of available obstetric interventions.
The need to implement this type of intervention at the state-level calls attention to
the value of further research on this topic. In using data from only 33 states, the pre
liminary analysis of state-level predictors is limited to a comparison of bivariate asso
ciations. I analyze five measures of state health care and hospital systems, but none
prove to be a strong predictor of variation in the contribution of birth weight–specific
mortality to the Black–White neonatal mortality gap. This supports the idea that the
processes that produce differentials in mortality among infants of similar birth weight
operate at the hospital and individual levels. For example, recent research indicates that
racial disparities in infant mortality are smaller in magnitude when Black newborns are
cared for by Black physicians (Greenwood et al. 2020). This may be a sign that racism,
implicit bias, mistrust, or other factors lower the quality of the care Black newborns
receive from White physicians and highlights the importance of research that examines
physician–patient interactions as a source of racial disparities in birth weight–specific
neonatal mortality. However, the results presented here suggest that research in this area
should compare data on race and physician–patient interactions across states to help
identify aspects of the medical systems in Colorado and Tennessee that lead VLBW
Black infants to experience worse outcomes than their White counterparts.
This analysis is subject to additional limitations. For one, birth weight is an imper
fect measure of an infant’s health at birth (Wilcox 2001). While being born LBW or
VLBW is highly correlated with neonatal mortality, gestational age is a more proximate

Decomposing Black–White Disparities in Neonatal Mortality

2111

Acknowledgments The author thanks Jason Beckfield, Bruce Western, Sandy Jencks, Johnelle Sparks, and
Chong-Min Fu-Sosnaud for help and suggestions.

References
Alexander, G. R., Kogan, M., Bader, D., Carlo, W., Allen, M., & Mor, J. (2003). US birth weight/gesta
tional age-specific neonatal mortality: 1995–1997 rates for Whites, Hispanics, and Blacks. Pediatrics,
111, e61–e66. https://doi.org/10.1542/peds.111.1.e61
Alexander, G. R., Kogan, M. D., & Nabukera, S. (2002). Racial differences in prenatal care use in the
United States: Are disparities decreasing? American Journal of Public Health, 92, 1970–1975.
Anderson, R. N., & Smith, B. L. (2005). Deaths: Leading causes for 2002 (National Vital Statistics
Reports, Vol. 53 No. 17). Hyattsville, MD: National Center for Health Statistics.
Balsa, A. I., & McGuire, T. G. (2003). Prejudice, clinical uncertainty and stereotyping as sources of health
disparities. Journal of Health Economics, 22, 89–116.

Downloaded from http://read.dukeupress.edu/demography/article-pdf/58/6/2089/1428649/2089sosnaud.pdf by TRINITY UNIV user on 12 August 2022

predictor of health at birth (Kramer and Hogue 2009). However, the measurement of
gestational age in vital statistics data is considered unreliable, with biases especially
likely to be observed when analyzing sociodemographic differences (Dietz et al.
2007). As a result, I follow previous research seeking to decompose racial disparities
in neonatal mortality and rely on birth weight as a measure of infant health at birth
(e.g., Carmichael and Iyasu 1998; Elder et al. 2011).
Further, even though the data include essentially all of the population of births
and deaths during the study period, the analytic sample has some limitations. For
one, there were sufficient data on neonatal deaths to apply the birth weight decom
position methodology in only 33 states. Thus, disparities in neonatal mortality in 17
states remain unexamined. In addition, many of the estimates from the state-specific
decomposition analyses are imprecise, especially when holding constant maternal
education and marital status. This is a product of the low overall incidence of neo
natal mortality combined with the small number of deaths among neonates born to
highly educated, married mothers in many states. For example, when decomposing
the Black–White gap in mortality among neonates from this group in Arkansas, the
estimates are based on data on just 46 deaths of Black infants. Although this exceeds
the 20-death threshold recommended by the NCHS, the resulting confidence interval
for the estimated deaths due to birth weight–specific mortality ranges widely from
−1.76 to 1.67. Because the sample already aggregates observations over a 16-year
period, this type of sample size limitation is difficult to overcome, and emphasizes
that conclusions based on the results that adjust for sociodemographic controls should
take the uncertainty of the estimates into account.
The persistence of racial disparities in the likelihood of neonatal mortality serves as
a powerful example of disparities in life chances between White and Black Americans.
Research has established that the enduring Black–White gap in infant mortality is likely
to be the product of interacting processes that are reinforced within and across genera
tions (Fan and Luo 2020; Lu and Halfon 2003). The results presented here emphasize
that these processes do not play out in the same way in allpopulations and highlight the
need to identify the state-level institutions that increase or reduce racial disparities. ■

2112

B. Sosnaud

Downloaded from http://read.dukeupress.edu/demography/article-pdf/58/6/2089/1428649/2089sosnaud.pdf by TRINITY UNIV user on 12 August 2022

Barfield, W. D., Wise, P. H., Rust, F. P., Rust, K. J., Gould, J. B., & Gortmaker, S. L. (1996). Racial dis
parities in outcomes of military and civilian births in California. Archives of Pediatrics & Adolescent
Medicine, 150, 1062–1067.
Blinder, A. S. (1973). Wage discrimination: Reduced form and structural estimates. Journal of Human
Resources, 8, 436–455.
Braveman, P. A., Heck, K., Egerter, S., Marchi, K. S., Dominguez, T. P., Cubbin, C., . . . Curtis, M. (2014).
The role of socioeconomic factors in Black–White disparities in preterm birth. American Journal of
Public Health, 105, 694–702.
Brown Speights, J. S., Goldfarb, S. S., Wells, B. A., Beitsch, L., Levine, R. S., & Rust, G. (2017). Statelevel progress in reducing the Black–White infant mortality gap, United States, 1999–2013. American
Journal of Public Health, 107, 775–782.
Bryant, A. S., Worjoloh, A., Caughey, A. B., & Washington, A. E. (2010). Racial/ethnic disparities in
obstetric outcomes and care: Prevalence and determinants. Americ an Journal of Obstetrics and
Gynecology, 202, 335–343.
Buehler, J. W., Kleinman, J. C., Hogue, C. J., Strauss, L. T., & Smith, J. C. (1987). Birth weight–specific
infant mortality, United States, 1960 and 1980. Public Health Reports, 102, 151–161.
Callaghan, W. M., MacDorman, M. F., Rasmussen, S. A., Qin, C., & Lackritz, E. M. (2006). The contribu
tion of preterm birth to infant mortality rates in the United States. Pediatrics, 118, 1566–1573.
Carmichael, S. L., & Iyasu, S. (1998). Changes in the Black–White infant mortality gap from 1983 to 1991
in the United States. American Journal of Preventive Medicine, 15, 220–227.
Centers for Disease Control and Prevention (CDC). (2004–2010). Behavioral Risk Factor Surveillance
System survey data [Data sets]. Atlanta, GA: U.S. Department of Health and Human Services, Centers
for Disease Control and Prevention.
Chen, A., Oster, E., & Williams, H. (2016). Why is infant mortality higher in the United States than in
Europe? American Economic Journal: Economic Policy, 8(2), 89–124.
Collins, J. W., & David, R. J. (2009). Racial disparity in low birth weight and infant mortality. Clinics in
Perinatology, 36, 63–73.
Collins, J. W., David, R. J., Handler, A., Wall, S., & Andes, S. (2004). Very low birthweight in African
Americ an infants: The role of maternal exposure to interpersonal racial discrimination. American
Journal of Public Health, 94, 2132–2138.
Collins, J. W., Wall, S. N., & David, R. J. (1997). Adequacy of prenatal care utilization, maternal ethnicity,
and infant birthweight in Chicago. Journal of the National Medical Association, 89, 198–203.
Collins, J. W., Wambach, J., David, R. J., & Rankin, K. M. (2009). Women’s lifelong exposure to neigh
borhood poverty and low birth weight: A population-based study. Maternal and Child Health Journal,
13, 326–333.
Council on Ethical and Judicial Affairs. (1990). Black–White disparities in health care. Journal of the
Americ an Medical Association, 263, 2344–2346.
David, R. J., & Collins, J. W. (2007). Disparities in infant mortality: What’s genetics got to do with it?
Americ an Journal of Public Health, 97, 1191–1197.
Declercq, E. R., Sakala, C., Corry, M. P., Applebaum, S., & Herrlich, A. (2013). Listening to Mothers III:
Pregnancy and birth (Report of the Third National U.S. Survey of Women’s Childbearing Experi
ences). New York, NY: Childbirth Connection.
Dietz, P. M., England, L. J., Callaghan, W. M., Pearl, M., Wier, M. L., & Kharrazi, M. (2007). A compari
son of LMP-based and ultrasound-based estimates of gestational age using linked California livebirth
and prenatal screening records. Paediatric and Perinatal Epidemiology, 21(S2), 62–71.
Eberstein, I., Nam, C., & Hummer, R. (1990). Infant mortality by cause of death: Main and interaction
effects. Demography, 27, 413–430.
Eisner, V., Pratt, M. W., Hexter, A., Chabot, M. J., & Sayal, N. (1978). Improvement in infant and perinatal
mortality in the United States, 1965–1973: I. Priorities for intervention. American Journal of Public
Health, 68, 359–364.
Elder, T. E., Goddeeris, J. H., & Haider, S. J. (2011). A deadly disparity: A unified assessment of the
Black–White infant mortality gap. B.E. Journal of Economic Analysis & Policy, 11, 33. https://doi.org
/10.2202/1935-1682.2821
Elder, T. E., Goddeeris, J. H., Haider, S. J., & Paneth, N. (2014). The changing character of the Black–White
infant mortality gap, 1983–2004. American Journal of Public Health, 104(Suppl. 1), S105–S111.

Decomposing Black–White Disparities in Neonatal Mortality

2113

Downloaded from http://read.dukeupress.edu/demography/article-pdf/58/6/2089/1428649/2089sosnaud.pdf by TRINITY UNIV user on 12 August 2022

Ely, D. M., & Driscoll, A. K. (2019). Infant mortality in the United States, 2017: Data from the Period
Linked Birth/Infant Death file (National Vital Statistics Reports, Vol. 68 No. 10). Hyattsville, MD:
National Center for Health Statistics.
Fan, W., & Luo, L. (2020). Understanding trends in the concentration of infant mortality among dis
advantaged White and Black mothers in the United States, 1983–2013: A decomposition analysis.
Demography, 57, 979–1005.
Fiscella, K. (1995). Does prenatal care improve birth outcomes? A critical review. Obstetrics & Gynecology,
85, 468–479.
Frisbie, W. P., Song, S., Powers, D. A., & Street, J. A. (2004). The increasing racial disparity in infant mor
tality: Respiratory distress syndrome and other causes. Demography, 41, 773–800.
Gortmaker, S. L., & Wise, P. H. (1997). The first injustice: Socioeconomic disparities, health services tech
nology, and infant mortality. Annual Review of Sociology, 23, 147–170.
Greenwood, B. N., Hardeman, R. R., Huang, L., & Sojourner, A. (2020). Physician–patient racial con
cordance and disparities in birthing mortality for newborns. Proceedings of the National Academy of
Sciences, 117, 21194–21200.
Hamvas, A., Wise, P. H., Yang, R. K., Wampler, N. S., Noguchi, A., Maurer, M. M., . . . Cole, F. S. (1996).
The influence of the wider use of surfactant therapy on neonatal mortality among Blacks and Whites.
New England Journal of Medicine, 334, 1635–1641.
Health Resources and Services Administration (HRSA). (2010). Bureau of Health Professions area
resource file [Data set]. Washington, DC: United States Department of Health and Human Services.
Hirai, A. H., Sappenfield, W. M., Kogan, M. D., Barfield, W. D., Goodman, D. A., Ghandour, R. M., &
Lu, M. C. (2014). Contributors to excess infant mortality in the U.S. South. American Journal of
Preventive Medicine, 46, 219–227.
Hogue, C. J. R., & Bremner, J. D. (2005). Stress model for research into preterm delivery among Black
women. American Journal of Obstetrics and Gynecology, 192(Suppl. 5), S47–S55.
Howell, E. A. (2008). Racial disparities in infant mortality: A quality of care perspective. Mount Sinai
Journal of Medicine, 75, 31–35.
Howell, E. A., Hebert, P., Chatterjee, S., Kleinman, L. C., & Chassin, M. R. (2008). Black/White differ
ences in very low birth weight neonatal mortality rates among New York City hospitals. Pediatrics,
121, e407–e415. https://doi.org/10.1542/peds.2007-0910
Howell, E. A., Janevic, T., Hebert, P. L., Egorova, N. N., Balbierz, A., & Zeitlin, J. (2018). Differences in
morbidity and mortality rates in Black, White, and Hispanic very preterm infants among New York
City hospitals. JAMA Pediatrics, 172, 269–277.
Jann, B. (2005, April). Standard errors for the Blinder–Oaxaca decomposition. Paper presented at the 3rd
German Stata users group meeting, Berlin, Germany.
Jann, B. (2008). The Blinder–Oaxaca decomposition for linear regression models. Stata Journal, 8, 453–479.
Kemp, B. R., & Montez, J. K. (2020). Why does the importance of education for health differ across the
United States? Socius, 6. https://doi.org/10.1177/2378023119899545
Kitagawa, E. M. (1955). Components of a difference between two rates. Journal of the American Statistical
Association, 50, 1168–1194.
Kogan, M. D., Kotelchuck, M., Alexander, G. R., & Johnson, W. E. (1994). Racial disparities in reported
prenatal care advice from health care providers. American Journal of Public Health, 84, 82–88.
Kramer, M. R., & Hogue, C. R. (2009). What causes racial disparities in very preterm birth? A biosocial
perspective. Epidemiologic Reviews, 31, 84–98.
LaVeist, T. A., Nickerson, K. J., & Bowie, J. V. (2000). Attitudes about racism, medical mistrust, and sat
isfaction with care among African American and White cardiac patients. Medical Care Research and
Review, 57(Suppl. 1), 146–161.
Logan, J. R. (2013). The persistence of segregation in the 21st century metropolis. City & Community, 12,
160–168.
Lu, M. C., & Halfon, N. (2003). Racial and ethnic disparities in birth outcomes: A life-course perspective.
Maternal and Child Health Journal, 7, 13–30.
MacDorman, M. F. (2011). Race and ethnic disparities in fetal mortality, preterm birth, and infant mortality
in the United States: An overview. Seminars in Perinatology, 35, 200–208.
Massey, D. S., & Denton, N. A. (1993). American apartheid: Segregation and the making of the under
class. Cambridge, MA: Harvard University Press.

2114

B. Sosnaud

Downloaded from http://read.dukeupress.edu/demography/article-pdf/58/6/2089/1428649/2089sosnaud.pdf by TRINITY UNIV user on 12 August 2022

Mathews, T. J., & MacDorman, M. F. (2012). Infant mortality statistics from the 2008 period: Linked
birth/infant death data set (National Vital Statistics Reports, Vol. 60 No. 5). Hyattsville, MD: National
Center for Health Statistics.
Mathews, T. J., MacDorman, M. F., & Thoma, M. E. (2015). Infant mortality statistics from the 2013
Period Linked Birth/Infant Death data set (National Vital Statistics Reports, Vol. 64 No. 9). Hyattsville,
MD: National Center for Health Statistics.
Matoba, N. (2017, November 14). How, as a doctor, I’ve contributed to the racial gap in infant mortality.
Stat. Retrieved from https://www.statnews.com/2017/11/14/infant-mortality-racial-gap/
Mayberry, R. M., Mili, F., & Ofili, E. (2000). Racial and ethnic differences in access to medical care.
Medical Care Research and Review, 57(Suppl. 1), 108–145.
McEwen, B. (1998). Protective and damaging effects of stress mediators. New England Journal of
Medicine, 338, 171–179.
Montez, J. K. (2017). Deregulation, devolution, and state preemption laws’ impact on US mortality trends.
Americ an Journal of Public Health, 107, 1749–1750.
Montez, J. K., Beckfield, J., Cooney, J. K., Grumbach, J. M., Hayward, M. D., Koytak, H. Z., . . . Zajacova,
A. (2020). US state policies, politics, and life expectancy. Milbank Quarterly, 98, 668–699.
Montez, J. K., & Berkman, L. F. (2014). Trends in the educational gradient of mortality among US adults
aged 45 to 84 years: Bringing regional context into the explanation. American Journal of Public
Health, 104, e82–e90. https://doi.org/10.2105/AJPH.2013.301526
Montez, J. K., Hayward, M. D., & Zajacova, A. (2019). Educational disparities in adult health: U.S. states
as institutional actors on the association. Socius, 5. https://doi.org/10.1177/2378023119835345
Montez, J. K., Zajacova, A., Hayward, M. D., Woolf, S. H., Chapman, D., & Beckfield, J. (2019). Educa
tional disparities in adult mortality across U.S. states: How do they differ, and have they changed since
the mid-1980s? Demography, 56, 621–644.
Morales, L. S., Staiger, D., Horbar, J. D., Carpenter, J., Kenny, M., Geppert, J., & Rogowski, J. (2005).
Mortality among very low-birthweight infants in hospitals serving minority populations. American
Journal of Public Health, 95, 2206–2212.
Mustillo, S., Krieger, N., Gunderson, E. P., Sidney, S., McCreath, H., & Kiefe, C. I. (2004). Self-reported
experiences of racial discrimination and Black–White differences in preterm and low-birthweight
deliveries: The CARDIA Study. American Journal of Public Health, 94, 2125–2131.
National Center for Health Statistics. (1995–2010). Linked Birth/Infant Death data [Data set]. Hyattsville,
MD: National Vital Statistics System.
Oaxaca, R. (1973). Male-female wage differentials in urban labor markets. International Economic
Review, 14, 693–709.
O’Campo, P., Burke, J. G., Culhane, J., Elo, I. T., Eyster, J., Holzman, C., . . . Laraia, B. A. (2008). Neigh
borhood deprivation and preterm birth among non-Hispanic Black and White women in eight geo
graphic areas in the United States. American Journal of Epidemiology, 167, 155–163.
Pearl, M., Braveman, P., & Abrams, B. (2001). The relationship of neighborhood socioeconomic characteristics
to birthweight among 5 ethnic groups in California. American Journal of Public Health, 91, 1808–1814.
Profit, J., Gould, J. B., Bennett, M., Goldstein, B. A., Draper, D., Phibbs, C. S., & Lee, H. C. (2017).
Racial/ethnic disparity in NICU quality of care delivery. Pediatrics, 140, e20170918. https://doi.org
/10.1542/peds.2017-0918
Reimers, C. W. (1983). Labor market discrimination against Hispanic and Black men. Review of Economics
and Statistics, 65, 570–579.
Rodriguez, J. M. (2019). The politics hypothesis and racial disparities in infants’ health in the United
States. SSM–Population Health, 8, 100440. https://doi.org/10.1016/j.ssmph.2019.100440
Ross, C. E., & Mirowsky, J. (2008). Neighborhood socioeconomic status and health: Context or composi
tion? City & Community, 7, 163–179.
Ruggles, S., Flood, S., Goeken, R., Grover, J., Meyer, E., Pacas, J., & Sobek, M. (2020). IPUMS USA:
Version 10.0 [Data set]. Minneapolis, MN: IPUMS. https://doi.org/10.18128/D010.V10.0
Schempf, A. H., Branum, A. M., Lukacs, S. L., & Schoendorf, K. C. (2007). The contribution of preterm
birth to the Black–White infant mortality gap, 1990 and 2000. Americ an Journal of Public Health,
97, 1255–1260.
Schoendorf, K. C., Hogue, C. J. R., Kleinman, J. C., & Rowley, D. (1992). Mortality among infants of
Black as compared with White college-educated parents. New England Journal of Medicine, 326,
1522–1526.

Decomposing Black–White Disparities in Neonatal Mortality

2115

Benjamin Sosnaud
bsosnaud@trinity.edu
Department of Sociology and Anthropology, Trinity University, San Antonio, TX, USA; https://orcid
.org/0000-0001-7794-9458

Downloaded from http://read.dukeupress.edu/demography/article-pdf/58/6/2089/1428649/2089sosnaud.pdf by TRINITY UNIV user on 12 August 2022

Shaffer, E. R. (2001). State policies and regional neonatal care: Progress and challenges 25 years after
TIOP (Report). White Plains, NY: March of Dimes.
Shi, L., Macinko, J., Starfield, B., Politzer, R., & Xu, J. (2005). Primary care, race, and mortality in US
states. Social Science & Medicine, 61, 65–75.
Singh, G. K., & Yu, S. M. (2019). Infant mortality in the United States, 1915–2017: Large social inequali
ties have persisted for over a century. International Journal of Maternal and Child Health and AIDS,
8, 19–31.
Smedley, B. D., Stith, A. Y., & Nelson, A. N. (Eds.). (2003). Unequal treatment: Confronting racial and
ethnic disparities in health care. Washington, DC: National Academies Press.
Smith, D. B. (1998). The racial segregation of hospital care revisited: Medicare discharge patterns and their
implications. American Journal of Public Health, 88, 461–463.
Sosnaud, B. (2019). Inequality in infant mortality: Cross-state variation and medical system institutions.
Social Problems, 66, 108–127.
U.S. Burden of Disease Collaborators. (2018). The state of US health, 1990–2016: Burden of diseases,
injuries, and risk factors among US states. JAMA, 319, 1444–1472.
Vintzileos, A. M., Ananth, C. V., Smulian, J. C., Scorza, W. E., & Knuppel, R. A. (2002a). The impact of
prenatal care on neonatal deaths in the presence and absence of antenatal high-risk conditions. American
Journal of Obstetrics and Gynecology, 186, 1011–1016.
Vintzileos, A. M., Ananth, C. V., Smulian, J. C., Scorza, W. E., & Knuppel, R. A. (2002b). The impact of
prenatal care in the United States on preterm births in the presence and absence of antenatal high-risk
conditions. American Journal of Obstetrics and Gynecology, 187, 1254–1257.
Wadhwa, P. D., Entringer, S., Buss, C., & Lu, M. C. (2011). The contribution of maternal stress to preterm
birth: Issues and considerations. Clinics in Perinatology, 38, 351–384.
Wilcox, A. J. (2001). On the importance—and the unimportance—of birthweight. International Journal of
Epidemiology, 30, 1233–1241.
Williams, D. R. (1999). Race, socioeconomic status, and health: The added effects of racism and discrim
ination. Annals of the New York Academy of Sciences, 896, 173–188.
Wise, P. H. (2003). The anatomy of a disparity in infant mortality. Annual Review of Public Health, 24,
341–362.
Woolf, S. H. (2019). Necessary but not sufficient: Why health care alone cannot improve population health
and reduce health inequities. Annals of Family Medicine, 17, 196–199.

